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Abstract 


Original Research Article 











Plant derived products provide numerous beneficial effects on the human skin; for example, the moisturizing effect, 
the capacity of stimulation of collagen and elastin synthesis, strengthening of micro-circulation and skin immunity, 
anti-inflammatory and anti-microbial effect, as well as certain antioxidant effect due to the capacity to counteract the 
free radicals produced by aging, pollution and solar radiation. However, bio-availability and the ability of the plant 
derived products to penetrate the epidermis layers are two aspects that need to be better studied. Diffusion studies and 
data regarding microbiological stability of the plant derived products of cosmetic use also are of great utility, as these 
can result in more effective formulations, and can reduce the number of preservatives, surfactants and other potential 
allergenic ingredients, thus obtaining in more safe cosmetic products. The present work provides chemical 
composition, microbiological and diffusion data for two standardized (50%,v/v) propylene glycol extracts for cosmetic 
use isolated from Epilobium hirsutum L. and, respectively, Malva neglecta L. plant species, and offer recommendation 
on their use in the design and development of more active dermato-cosmetic purpose products. 
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INTRODUCTION 

Along with increasing numbers of allergies 
and side effects to chemical cosmetic ingredients, 
vegetal extracts and specific phytocompounds have 
become of high interest in the dermato-cosmetic and 
hygiene product industry. 


For example, polysaccharides compounds 
from specific plant species are frequently used as skin 
hydration ingredients (especially oligosaccharides 
type), due to their capacity to retain high quantities of 
water, by dipole-dipole attraction. Proving these, Aloe 
vera (aloe) polar extracts, reach in polysaccharides 
compounds with high compliance with the human skin 
and mucous tissues are frequently used as cosmetic 
ingredient with hydrating effect [1, 2]; Glycyrrhiza 
glabra (licorice) extracts, also act as hydrating and 
tonic cosmetic use ingredient due to the synergistic 
effect of oligosaccharides, phytoestrogens and 
flavonosides compounds, leading to a final rejuvenating 
effect and porcelain skin appearance, too [3]; Malus 
domestica (apple fruit) extracts are used for the 


moisturizing effect of the pectin type polysaccharides 
contained, which also have high hygroscopicity that 
favor water retention in skin and mucous tissues [4]; the 
same hydrating effect for pectin compounds from Rosa 
damascena (Damask rose) flower extracts has been 
proved [5, 6]. In the specific case of Cucumis sativus 
(cucumber) and Vaccinium oxycoccos (small cranberry) 
extracts, the moisturizing effect is provided by the 
content of phytosterols compounds acting as 
surfactants, which are able to facilitate the passage of 
water and of other co-administered components through 
the impermeable stratum corneum, as well as to 
facilitate the rapid spread of the components in the 
applied area [7, 8]. Oils fraction from Arachis hypogaea 
(peanut) [9], Argania spinosa (argan) [10], Cocos 
nucifera (coconut) [11] and Olea europaea (olive) [12] 
are known for hydrating effect which owes to the 
proper fatty acid components ratio, too. 


Furthermore, plant extracts with anti- 
inflammatory and antimicrobial properties are of great 
utility in cosmetic products for oily, acne prone skin. 
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Studies in the recent years support the effectiveness of 
plant extracts with modulator potential on the immune 
system in the prevention and treatment of acne skin of 
various etiologies [13, 14]. According to the recent 
statistic study [15], the incidence of acne in adolescents 
is 83%, the prevalence in males being higher than in 
women. Since the numerous side effects and 
teratogenicy potency of current, allopath treatment are 
proved [16, 17], the use of the knowledge in the field of 
phytotherapy is of great interest, especially given the 
success of past studies; for example, the vegetal extracts 
from Echinacea purpurea (eastern purple coneflower) 
[13] and Leonuri herba (motherwort) [18], both proved 
the capacity to reduce the bacterial induced 
inflammation in acne by decreasing splenic T 
lymphocytes activity and the interleukin IL-6 and IL-8 
serum level, i.e. the mechanism of development of skin 
acne lesions respectively; the extracts from Hedyotis 
diffusa (snake-tongue grass), Scutellaria baicalensis 
(wolf's mouth), Salvia milliorrhiza (salvia) and 
Prunella vulgaris (common self-heal) also were shown 
to improve the cellular and humoral immunity in 
humans, which has led to significantly modified levels 
of immunoglobulin IgG and interleukin IL-2 in 
peripheral blood of acne patients [19]. 


Another aspect to be mentioned is the 
microbial infection and resistance to antimicrobials; 
therefore, the vegetal extracts can often be more 
effective than usual antibiotics due to the microbial 
failure to develop resistance against mixtures of 
antimicrobials found in plant derived products. Studies 
in the last years have shown augmented antimicrobial 
potency, and also anti-inflammatory effects, of 
Epilobium hirsutum (great willowherb) [20-22], Salvia 
officinalis (salvia) [23] and Rosmarinus officinalis 
(rosemary) [24] plant extracts; the rosemary extracts 
proved the ability to suppress Propionibacterium acnes 
- induced inflammatory responses, too. The extracts 
from Camelia sinensis (green tea), Glycyrrhiza glabra 
and Calendula officinalis (marigold), also were proved 
to act against Staphylococcus aureus, Staphylococcus 
epidermis and Propionibacterium acnes, all known as 
involved in the initiation and development of the acne 
process [25]. 


Above all, plant extracts contain numerous 
antioxidant compounds (e.g., gallic acid, rosmarinic 
acid, miricetin and quercetin derivates), very useful in 
combating free radicals principally caused by pollution 
and solar radiation, the cause of (premature) skin aging, 
but also promoters of skin cancer [26-28]; Lonicera 
caerulea (blue honeysuckle) [29, 30], Prunella vulgaris 
(self-heal) [31], Scutelaria baicalensis (Baikal skullcap) 
[32] and Vaccinium myrtilus (bilberry) [29, 33, 34] 
extracts were proved with high antioxidant potency, 
thus being found in numerous cosmetic formulations. 


The present study has aimed to study chemical 
composition, microbiological stability and diffusion 
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aspects of two standardized (50%, v/v) propylene glycol 
extracts isolated from Epilobium hirsutum L. and, 
respectively, Malva neglecta L. plant species. Plant 
material selection has been done on basis of their high 
value as cosmetic ingredients, due to the augmented 
anti-inflammatory and anti-microbial properties and the 
capacity to improve skin hydration, respectively. 


MATERIAL AND METHODS 
Plant material description 

The aerial part (herba et flores) of Epilobium 
hirsutum L. (Onagraceae family) plant species was 
harvested in August from the Romanian Carpathians 
Mountains (Sinaia), at about 1000 m altitude; the leaves 
(folium) of Malva neglecta L. (Malvaceae family) plant 
species were harvested in August from the Romanian 
sub-Carpathian region (Prahova), at about 150 m 
altitude. The two plant species were authenticated by 
the biologist’s team of National Institute of Chemical- 
Pharmaceutical R&D (ICCF), Bucharest, Romania; 
voucher specimens (codified Eh-POCD38 and Mn- 
POCD38) are deposited in ICCF Plant Material Storing 
Room. Plant materials were shade dried, ground to 
medium-size plant powders, and then used in the 
technological studies. 


Chemicals, reagents and reference substances used 

Chemicals (namely sodium acetate, sodium 
carbonate and aluminum chloride), reagents (Folin- 
Ciocalteau, Natural ProductiNP and Polyethylene 
Glycol 4000/PEG), solvents (ethanol, formic acid, 
glacial acetic acid, ethyl acetate, propylene glycol) and 
the reference products used in (HP)TLC studies ((rutin 
(min. 95%), chlorogenic acid (>95%) and caffeic acid 
(99%)) were purchased from Merck Co (Bucharest, 
Romania). 


Experimental setup and procedure 

Two charges of 100 grams of each plant 
powder were separately extracted with 1000 mL of 70% 
(v/v) ethanol solution, one hour at 82°C. The two 
extracts were separately filtered on the paper filter and 
the resulted 70% ethanolic extracts (codified Eh-D38 
and, respectively, Mn-D38) measuring 650 mL and, 
respectively, 800 mL, both were analyzed as concerning 
polyphenols composition, qualitative and quantitative 
aspects. Further, five hundred (500) mL of each Eh-D38 
and Mn-D38 vegetal extracts were concentrated at low 
pressure (Biichi Rotary Evaporator) and the resulted 
spiss products were (separately) solved into 50% (v/v) 
propylene glycol solution to assure the final 
concentration of 1 mg total flavones content (expressed 
as rutin equivalents [GAE]) per 1 mL sample. Two 
standardized, 50% (v/v) propylene glycol extracts for 
cosmetic use have resulted: EhPG-D38_ extract 
(measuring 630 mL) and, respectively, MnPG-D38 
extract (170 mL). The two standardized propylene 
glycol extracts were kept in glass bottle in the dark and 
tested as concerning chemical quantitative and chemical 
qualitative aspects (polyphenols fingerprint), 


© 2019 Scholars Academic Journal of Pharmacy | Published by SAS Publishers, India 425 


microbiological stability and diffusion of the active 
compounds (polyphenols) by their passage into 20%, 
50% and 70% ethanol solution, respectively. 


Chemical qualitative analysis - Polyphenols 
fingerprint 

Polyphenols assessment have been done by 
(HP)TLC method, according to Wagner et al. [35] and 
Reich et al. [36] recommendations: solvent system - 
ethyl acetate:glacial acetic acid:formic 
acid:water/100:12:12:26; plates - Silica gel 60F254 
(10x10), (Merck, Darmstadt, Germany); reference 
compounds - mixtures of polyphenols compounds in 
70% ethanol; test vegetal samples - ethanolic extracts 
(Eh-D38 and Mn-D38) and corresponding propylene 
glycol extracts (EhPG-D38 and MnPG-D38). Test 
vegetal samples were loaded as 8 mm band length by 
using the Hamilton syringe device and Linomat 5 
instrument (CAMAG, Muttentz, Switzerland), then 
analyzed as described in the authors studies [20, 21]. 


Chemical quantitative analysis - Estimation of total 
flavones content 

The total flavones content in test vegetal 
extracts were appraised by standard Romanian 
Pharmacopoeias method [37], as previously described 
in the authors studies [20, 21]. The total flavones 
content was computed compared to Rutin [R] reference 
compound calibration curve (R° =0.9987), and the 
results were expressed as mg [R] equivalents, per 100 
mL test extract. 


Microbiological assay 

The purpose of these study was to determine 
the degree of contamination of the two standardized 
(50%, v/v) propylene glycol extracts for cosmetic 
purpose, EhPG-D38 and MnPG-D38 _ extracts 
respectively. Tests were done by using diffusion 
method in plates [37], as previously described in the 
author’s studies [20, 21]. 


Diffusion experiments on Franz cell 

Studies have been done on the two 
standardized propylene glycol extracts (EhPG-D38 and 
MnPG-D38) with a content of 1 mg total flavones, 
Rutin equivalents, per 1 mL test sample, using an 
adapted Franz cell device. The purpose of the study was 


Lucia PIRVU et al., Sch Acad J Pharm, Aug, 2019; 8(8): 424-432 
to determine the solubility of the active compounds 
(polyphenols species from E. hirsutum and M. neglecta 
phytomedicines) in ethanol solutions of increasing 
concentration: 20%, 50% and 70% ethanol, respectively 
(v/v). Accordingly, two series of three diffusion 
experiments were designed, one for each test vegetal 
extract: experiment a - diffusion experiments on the 
50% propylene glycol extract EhPG-D38 passed into 
20%, 50% and 70% ethanol solution and, respectively, 
experiment b - diffusion experiments on the 50% 
propylene glycol extract MnPG-D38 passed into 20%, 
50% and 70% ethanol solution. In brief, 0.70 g test 
vegetal extract was applied on a hydrophile cotton pad 
then covered with a cellulose acetate membrane and 
displayed in the donor compartment of the Franz cell. 
The donor compartment was introduced into the 
acceptor compartment filled with the diffusion medium 
(100 mL of each 20%, 50% and 70% ethanol solution 
respectively) and kept on a magnetic stir bar at 37 + 
1°C and 100 rpm stirring, for 180 minutes. During the 
diffusion process, a sample of 5 mL was removed while 
adding the same volume of fresh medium at each point 
time (10, 15, 20, 25, 30, 35, 45, 60, 90, 120, 150 and 
180 minutes). The released polyphenols compounds in 
each time point were determined 
spectrophotometrically in UV at 213nm (EhPG-D38) 
and 206nm (MnPG-D38), using the Helios Gamma UV- 
Vis Spectrophotometer device. The active compounds 
content (polyphenols) in the acceptor compartment of 
each test sample was determined using linear regression 
and the results were compared to a calibration curve 
made of nine concentrations series of each test sample; 
EhPG-D38 (R’>0.95) and, respectively, MnPG-D38 
(R’>0.95). 


The kinetics of the active compounds, 
diffusion profile of polyphenols compounds from 
EhPG-D38 and MnPG-D38, into 20%, 50% and 70% 
ethanol solution, i.e. experiment a and experiment b, 
were computationally modeled by the statistical 
comparison of seven mathematical models (see table 1). 
The selected mathematical models [38] for the study 
were the following: two empirical models (first order 
and Higuchi), one semi-empirical model (Korsemeyer- 
Peppas) and four statistical models (modified Gompertz 
and modified logistic, Richards and Ratkowsky). 


Table-1: The mathematical models used for the study 


Empirical Models 


Q, =Q, (1 - exp(- Kt) 


2. Higuchi = Q,, the quantity delivered during t; 40 
| QO,=K, vt + Cy Ky, Cy: Higuchi constants 


Semiempirical Models 


OFC ath” 


3. Korsmeyer 
- Pepas 
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Q,: the quantity delivered during t; 39 
Qo: the initial quantity from solution; 


K;: first order diffusion constant 





Qt: the quantity delivered during t; 
KKP, CKP: Korsmeyer - Pepas 


constants 


Al 
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Statistical Models 


4. Modified 


Gompertz Hope 


Q, = Agp EXP) — exp 


5. Modified 





Logistic 


6. Richards 


_ 
Q, = Aus! +V ech * exp(I +Vech ene (I tV ach La) Aen eae \ 


‘Reh 


7. Ratkowsky mn 
Ww 





1+ exp(B rkw ~ Crewe ) 


The model estimation was carried out by non- 
linear parameter optimization by the use of the 
Marquardt - Levenberg method [46], the initial values 
being obtained by linearizing the models. The nonlinear 
optimization method has been preferred since, although 
most models have linearized expressions, the truncation 
of the results and the transformation errors can damage 
the final result. Used has been made by the CurveExpert 
Professional 2.5.6. Software from Hyams Development. 
The software computes a score ranking for the model 
discrimination taking account of the maximum of the 


determination (R’) and the adjusted (Rig) coefficient 


[38], minimum of the root mean square error (RMSE), 
mean square error of the regression (MSE) [40] and 
minimum of the corrected Akaike information criteria 
(AICC) [47]. 


When comparing several models for a given 
set of data, the model associated with the smallest value 
of AICC is regarded as giving the best fit out of that set 
of models according to (I), where n is the number of the 
data points and k the number of the parameters plus 1. 





AICC(k) = eu™, ok kD () 
n n-k-1 
STATISTICAL ANALYSIS 


All tests have been done as three (n=3) 
consecutive measurements and the results were 
expressed as means+(SD). 


RESULT AND DISSCUTION 
Polyphenols composition of the two tests vegetal 
extracts 

Figure 1 - chromatogram A shows (HP)TLC 
aspects of the ethanolic extract from Epilobium 
hirsutum (Eh-D38): there were evidenced [20, 21] 
several flavonol derivates, myricetin(galloyl) and 
quercetin derivates (the red-orange fluorescent/fl. spots 
s2, s3, s5, s6, s7 and the indigo fl. spots s1 and s4), and 
two major phenolic acids, chlorogenic acid (blue fl. 
zone s2') and gallic acid (dark blue fl. zone s8); even if 
identical as concerning chemical qualitative and 





Q,: the quantity delivered during t; 
Agp, Lcp, Acp: Specific parameters to 
the modified Gompertz model 


Q,: the quantity delivered during t; 
Ax; LLG, ALG: specific parameters to 
the modified logistic model 


Archs LRch> Arch! Specific parameters to 
the Richards model, vacn shape factor 


Artws Briw and Cexw specific 
parameters 


chemical quantitative aspects, 50% propylene glycol 
extract EnPG-D38 (chromatogram B) has highlighted a 
smaller number and amounts of polyphenols 
compounds, which indicates a much lower accuracy of 
HPTLC analysis in testing plant derived products 
prepared in propylene glycol solvent. 


T1 T2et T2et T1 T2pg T2pg 


Fig-1: (HP) TLC aspects of 70% ethanolic and 50% propylene 
glycol extracts from Epilobium hirsutum plant species in 
comparison with reference compounds (ref.). Chromatogram A - 
Track 1, rutin, chlorogenic acid and caffeic acid (ref.); Tracks 
T2et, Epilobium hirsutum 70% ethanolic extracts (Eh-D38 - 
duplicate sample); Chromatogram B - Track 1, rutin, 
chlorogenic acid and caffeic acid (ref.); Tracks T2pg, Epilobium 
hirsutum 50% propylene glycol extracts (EhPG-D38 - duplicate 
sample) 





Figure 2 - chromatogram A present polyphenol 
fingerprint of 70% ethanolic extract from Malva 
neglecta (Mn-D38); there were revealed numerous 
quercetin (poly)glycosides (the yellow-orange 
fluorescent/fl. spots s1, s2, s4, s5, s6 and s8) and several 
caffeic acid derivates, chlorogenic acid and its isomers 
(blue fl. spots s3, s7, s9, s10 and s11) respectively; 
50% propylene = glycol ~— extract +=©MnPG-D38 
(chromatogram B) highlighted traces of the above 
quercetin and caffeic acid derivates, also confirming the 
lower accuracy of (HP)TLC analysis in testing 
propylene glycol based plant extracts. 
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T2et T2et Tt Ti T2pg T2pg 


Fig-2: (HP) TLC aspects of 70% ethanolic and 50% propylene 
glycol extracts from Malva neglecta plant species in comparison 
with reference compounds (ref.). Chromatogram A - Tracks 
T2et, Malva neglecta 70% ethanolic extracts (Mn-D38 - duplicate 
sample); Track 1, rutin, chlorogenic acid and caffeic acid (ref.); 
Chromatogram B - Track 1, rutin, chlorogenic acid and caffeic 
acid (ref.); Tracks T2pg, Malva neglecta 50% propylene glycol 
extracts (MnPG-D38 - duplicate sample) 


Microbiological stability of the two tests vegetal 
extracts 

Studies were done by Microbial 
Contamination Test (MCT), casually done on the non- 
sterile products in order to verify 1)the level of 
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microbial (bacterial and fungal) contamination and 
2)the presence or absence of specific pathogenic 
microorganism. MCT has been done on basis of the 
number of total viable microorganisms, aerobic 
bacteria, yeasts and fungi, as recommended by standard 
Romanian Pharmacopoeia method [37]. 


It must be reminded that the plant material 
extraction has been done using 70% (v/v) ethanol 
solution (in order to sterilize the plant material during 
the technological extraction), followed by the passage 
of the corresponding aqueous concentrate extract (spiss) 
into 50% (v/v) propylene glycol solution in a manner to 
assure the final concentration level of 1 mg_ total 
flavones [R] per 1 mL vegetal extract. The two final, 
standardized propylene glycol extracts were placed in 
two glass bottles in the dark, without using any 
conservation or preservative compounds. The 
technological approach used conducted for two 
different situations: Epilobium hirsutum propylene 
glycol extract emphasized microbiological conformity 
and stability after six month of preparation (see Table 
2); Malva neglecta propylene glycol extract emphasized 
microbiological conformity at the initial testing time, 
after that indicated the susceptibility to microbial 
contamination, suggesting the necessity of using 
preservative compounds (see Table 3). 


Table-2: Microbial Contamination Test on the 50% propylene glycol extracts EhPG-D38 


Microbiological 


Test Time Test condition Test results 
conformity/stability 


Total Aerobic 
Microbial Count 0 months 
(cfu/g) 


Total Aerobic 
Microbial Count 3 months 
(cfu/g) 
Total Aerobic 
Microbial Count 6 months 
(cfu/g) 





< 10° cfu/g at 30 - 35°C, 
<3 days for bacteria, 
<5 days for fungi 
< 10° cfu/g at 30 - 35°C, 
<3 days for bacteria, 
<5 days for fungi 
< 10° cfu/g at 30 - 35°C, 
<3 days for bacteria, 
<5 days for fungi 


< 10° CFU/g YES 
< 10° CFU/g YES 
< 10° CFU/g YES 


Table-3: Microbial Contamination Test on the 50% propylene glycol extracts MnPG-D38 


Test Time Test condition Test results Microbiological 
conformity/stability 





Diffusion aspects of the test vegetal extracts 

Studies have as the main purpose the 
establishment of the diffusion profile of polyphenols 
compounds found in the two standardized, propylene 


Total Aerobic 0 months < 10° cfu/g at 30 - 35°C, 
Microbial Count <3 days for bacteria, 657 CFU/g YES 
(cfu/g) <5 days for fungi 
Total Aerobic 3 months < 10° cfu/g at 30 - 35°C, 
Microbial Count <3 days for bacteria, 1450 CFU/g NO 
(cfu/g) <5 days for fungi 
Total Aerobic 6 months < 10° cfu/g at 30 - 35°C, 
Microbial Count <3 days for bacteria, 4557 CFU/g NO 
(cfu/g) <5 days for fungi 





glycol extracts, EhPG-D38 and MnPG-D38, by using 
the models presented in table 1. The models were 
compared according the score ranking previously 
described including the use of statistical coefficients 
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shown above [38- 41], and the corrected Akaike The complete values of the ranking scores, 
information criteria (AICC) [47]. statistical coefficients together with the AICC values 

obtained by the mathematical models described above 
are presented in the table 4. 
Table-4: Statistical coefficients of the studied models, experiment a and experiment b 
Model First Higuchi Korsmayer Modified Modified Richards Ratkovski 
pe omar | UP | Steppes | Gompertz | togstie | nn | | 
Experiment a. EhPG-D38 extract 
20% ethanol 
PRT 0.993 | 0.978 0.999 T0981 | 0.967 0.981 0.967 


50% ethanol 
Pp RT 980 | 0.928 0.990 T0995 | 0.992 0.995 0.992 


70% ethanol 
PR 09880906 | 0.960 | 0.996 0.999 | 0.999 0.999 


PRY 027s | 0876 [| 0.509 | 0948 | 0949 | 0984 | 0949 _| 


PR | _oss7 | _o784 | 0897 | 0980 | 0984 | 0.994 [0984 _| 


pO RT 08830444 | 0618 | 0.987 | 0.994 | 0.997 0.994 


0.871 0.388 0.534 0.984 0.993 0.996 0.993 

RMSE 5.709 12.436 10.301 1.885 1.247 0.861 1.247 
6.254 13.623 11.895 2.176 1.440 1.055 1.440 
59.811 62.895 61.308 20.542 10.639 5.417 10.639 





Figures 3 to 8 show the results of the non- polyphenol compounds from the two propylene glycol 
linear optimization performed by the models revealed extracts for cosmetic use (EhPG-D38 and MnPG-D38), 
with the best ranking scores, statistical coefficients and experiement a and experiment b respectively. 

AICC values in the test conditions, namely the modified 
Logistic, modified Gompertz and Richards models Epilobium hirsutum propylene glycol extract 
respectively, the allure of the diffusion process of EhPG-D38 (Figures 3, 4, 5) present a better diffusion 
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process as the polarity of the release medium resembles 
that of 70% ethanol solution (up to 98% diffusion 
efficacy); the active compounds in great willowherb are 
myricetin, quercetin, and gallic and caffeic acid 
derivates known with both, augmented  anti- 
inflammatory and antimicrobial properties. Concerning 
numerical values, if 20% ethanol indicated a maximum 
diffusion percentage of 34% at 125 minutes, 50% 
ethanol achieved maximum 53% diffusion percentage, 
while 70% ethanol reached up to 98% diffusion 
percentage and the best release efficacy at 125 minutes 
tested. The comparison of the three models indicates an 
upper plateau (A) ranging from 44.681 for modified 
logistic to 45.914 for Richards (for ethanol 20%), 
74.784% for modified logistic to 75.280 for modified 
Gompertz (for ethanol 50%) and 95.471 % for Richards 
to 97.052 for modified Gompertz (for ethanol 70%); the 
slope fm values were ranging from 0.414 %/h for 
modified Gompertz to 0.472 %/h for modified logistic 
(for 20%), 0.739 %/h for modified logistic to 0.985 %/h 
for modified Gompertz (for 50%), 1.237 %/h for 
modified logistic to 1.324 for modified Gompertz (for 
10%). 


In the specific case of Malva_ neglecta 
propylene glycol extract MnPG-D38 (Figures 6, 7, 8), 
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the diffusion intensity also increased along with ethanol 
concentration in the medium (up to 51% diffusion 
efficacy at 70% ethanol), but an instant release of 
polyphenols compounds at 20% ethanol concentration 
has been noticed too; as resulted from HPTLC study, 
the active compounds in common mallow are quercetin 
polyglycosides and caffeic acid high molecular 
derivates with numerous hydroxyl (-OH) groups, so that 
with high moisturizing potency. Punctually, 20% 
ethanol experiment indicated a maximum diffusion 
percentage of 41%, 50% ethanol indicated maximum 
35% diffusion percentage, while 70% ethanol reached 
up to 51% diffusion percentage and the best release 
efficacy at 125 minutes tested. The comparison of the 
three models indicates an upper plateau (A) ranging 
from 60.088 % for Richards to 60.648 for modified 
Gompertz (for ethanol 20%), 50.977% for Richards to 
51.542 for modified Gompertz (for ethanol 50%) and 
72.848 % for Richards to 73.418 for modified 
Gompertz (for ethanol 70%). Similarly, u,, values were 
from 0.334 %/h for modified logistic to 0.467 %/h for 
modified Gompertz (for 20%), 0.654 %/h for modified 
logistic to 0.820 %/h for modified Gompertz (for 50%), 
3.233 %/h for modified logistic to 3.621 %/h for 
modified Gompertz (for 70%). 
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Fig-3: EhPG-D38 extract diffusion profile, 
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Fig-4: EhPG-D38 extract diffusion profile, 
modified Gompertz model 
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Fig-5: EhPG-D38 extract diffusion 





modified Logistic model 
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Fig-6: MnPG-D38 extract diffusion profile, 
modified Logistic model 








Fig-7: MnPG-D38 extract diffusion profile, 
modified Gompertz model 
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Fig-8: MnPG-D38 extract diffusion 
profile, Richards model 











CONCLUSION 

Plant derived products are of major interest not 
only in chemical-pharmaceutical domain, but also in 
dermato-cosmetic and hygiene products industry. Even 
if the current advances in the formulation techniques 


(for example the use of liposomes and _ micro- 
encapsulation techniques) help to incorporate cosmetic 
ingredients with very different solubility requirements, 
the diffusion aspects of a specific plant extract and 
separate compounds are of real utility since they can 
predict the most properly environment polarity to 
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produce the maximum skin benefits. Proving these, the 
present study on two standardized (50%, v/v) propylene 
glycol extracts from Epilobium hirsutum L. and Malva 
neglecta L. plant species suggested increased 
availability of Epilobium hirsutum active compounds 
(meaning myricetin, quercetin and gallic acid derivates 
with augmented anti-inflammatory and antimicrobial 
properties) in the release medium resembling with 70% 
ethanol solution. Malva neglecta active compounds 
(meaning high molecular quercetin and caffeic acid 
derivates with high moisturizing potency) indicated an 
instant release of polyphenols compounds at 20% 
ethanol solution. Furthermore, Epilobium hirsutum 
propylene glycol extract demonstrated stability and 
microbiological conformity after six month of 
preparation, while Malva neglecta propylene glycol 
extract indicated susceptibility to microbial 
contamination, suggesting the necessity of using 
preservative compounds. 


Therefore, if Epilobium hirsutum propylene 
glycol extract is better justified in the case of oily skin 
formulations, the more so as the active compounds 
contained are proved with anti-inflammatory and 
antimicrobial properties, Malva neglecta propylene 
glycol extract may be better developed in the case of 
dry and normal skin formulations. 
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